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Johnson's " How Crops Grow." 2 — Twenty-two years ago the 
first edition of this book appeared, and immediately took a place among 
the necessary things for the student of plants. It gave, in compact 
form, an introduction to the chemical composition, structure, and 
physiology of the higher plants. It was the only American book 
which took note of the later work of the German investigations in 
plant anatomy and physiology. It was deservedly popular, and 
brought its author great credit. 

Now, after these years of trial, it is revised and reprinted, the new 
matter rendering necessary an entire resetting of the whole. In some 
parts the modernization of the work has been quite notable, in others 
this is not as marked, while some portions have been allowed to remain 
as they were left when first written. In the chapter treating of the vola- 
tile part of plants, the changes are most marked and interesting. 
Here eight classes of " proximate principles ' ' are recognized, as follows : 
Water, the carbohydrates, the vegetable acids, the fats and oils, the 
albuminoid or protein bodies and ferments, the acids, the alkaloids, 
and the phosphorized substances. In the treatment of the carbhoy- \ 
drates, three sub-divisions are recognized, viz.: 

(a) The Ainyloses, having the formula (C 6 H 10 O 6 )N, and including 
cellulose, starch, inulin, glycogen, the dextrine, and the gums (the lat- 
ter including the pectin bodies). 

(b) The Glucoses, having the formula C 6 H 12 6 and including levu- 
lose (fruit sugar), dextrose (grape sugar), galactose, mannose and 
arabinose. 

(c) The Sucroses, having the formula, mostly, C ]2 H 22 O n , and includ- 
ing saccharose (cane sugar), maltose (malt sugar), lactose (milk sugar), 
and raffinose. 

The vegetable acids fall into several groups, viz.: The fatty acids 
(acetic, butyric, etc.), and the oxyfatty acids (glycollic, lactic), both of 
which are monobasic, and the dibasic acids (oxalic, malic, tartaric, 
citric, etc.). The treatment of the protein bodies is likewise practi- 
cally new, to which nearly twice as many pages are given in the new 
book as were assigned to it in the old one. 

Passing over much that is new in succeeding chapters, we take up the 
second part, devoted to the structure and physiology of the plant. 

2 How Crops Grow ; a Treatise on the Chemical Composition, Structure, and Life of 
the Plant, for Students of Agriculture, with numerous illustrations and tables of analysesi 
by Samuel W. Johnson, M. A., Professor of Theoretical and Agricultural Chemistry in 
the Sheffield Scientific School of Yale University ; Director of the Connecticut Agricultural 
Experiment Station ; Member of the National Academy of Science. New York : Orange 
Judd Company, 751 Broadway. i2mo.,pp-VI.and4i6. 
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Here the changed are fewer. The antiquated term " spongiole " is 
still preserved (p. 257), though for what purpose is not clear. The 
root-cap, immediately following, is not properly described. On page 
310 we still find the statement that about 100,000 stomata "may be 
counted on an average-sized apple leaf," when, as a matter of fact, it 
has been known that there are more than that many on each square 
inch. Morren's figures are 246 per square millimeter {Pringheini 's 
Jahrbiichen fitr wissens. Botanik, Vol. IV., p. 190), and these are 
equivalent to 158,670 per square inch. 

The paragraphs on fertilization and hybridization have been entirely 
rewritten, while that on species has undergone a significant change. 
Twenty years ago our author wrote the original pamphlet in such away 
as to involve " original and permanent differences between different 
species." Then he cautiously admitted a short paragraph about 
" Darwin's Hypothesis," which he said "is now accepted by many 
naturalists; " but he says further, in a deprecatory tone,- "our object 
here is not to discuss this intricate question," etc., etc. In comparing 
these cautious, not to say timid, references in the first edition to the 
modern idea of the evolution of species, with the treatment of the 
subject in the new book, one is able to realize the progress we have 
made in the, last score of years. Now the old doctrine is spoken of in 
the past tense ! " Such supposed original kinds were called species" 
(p. 325). A little further on, in referring to the present view, we find 
this : " On this view a plant species comprises a number of indi- 
viduals, among which we are unable to distinguish greater differences 
than experience shows us we should find among a number of plants 
raised from the seed of the same parent." A very good definition of 
a species is this. Charles E. Bessey. 

New Hand-Books of Paleontology. 3 — The rapid development 
of the science of Paleontology in recent years, has been naturally 
followed by the production of text-books which are designed to bring 
the subject within reach of students and readers. The three works 
here referred to have the advantage over many similar publications 
of being the production of experts in the science, and not of mere 

3 Elemente del Paleontologie von Steinmann und Doderlein ; Strassburg, 1890, 8vo, 
pp. 829. 

Handbuch des Paleontologie, herausg. von Prof. K. A. von Zittel mit Wirkung 
von Dr. A. Schenk. I. Abth., Paleozoologie. III. Band; 3 Lief. Rep tilen, 1st part, 
pp. 437-632, 1889. 

Manual of Paleontology for the use of Students ; by R. A. Nicholson and R. Lydek- 
ker ; 2 vols., 8vo., pp. 1654; William Blackwood & Sons, Edinburgh and London, 1889. 



